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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing apparatus, capable of readily setting 
conditions on an inspection of substrates. 
SOLUTION: A plurality of inspection recipes are held in 
a magnetic disc 25 of an inspection unit 20. Different 
conditions on the inspection are described in each of the 
plurality of inspection recipes, and a different specific 
number (recipe number) is attached to each of the 
plurality of inspection recipes. As to which inspection 
recipe is used, an operator can select the recipe 
number, corresponding to any of the plurality of 
inspection recipes from an operation panel 61, and thus 
conditions on the inspection in the inspection unit 20 
can be designated. The selected recipe number is 
described in a flow recipe, and transmitted from a 
transmission part 57 to the inspection unit 20. The 
inspection unit 20 conducts the inspection, in 
accordance with the designated inspection recipe. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With the Banking Inspection Department which is the substrate processor which 
equipped the substrate with the processing section which performs predetermined processing, 
and conducts predetermined inspection to a substrate The taking-out acquisition stage which 
carries out taking-out close [ of the substrate ] to said Banking Inspection Department, and an 
assignment means to specify the conditions about inspection in said Banking Inspection 
Department, The substrate processor characterized by having the means of communication 
which transmits the conditions about the inspection about the substrate concerned specified 
from said assignment means to said Banking Inspection Department before said taking-out 
acquisition stage carries in a substrate to said Banking Inspection Department. 
[Claim 2] It is the substrate processor which said Banking Inspection Department holds two or 
more inspection recipes which described the conditions about inspection in a substrate 
processor according to claim 1, and is characterized by said assignment means specifying the 
conditions about inspection by choosing either of said two or more inspection recipes. 
[Claim 3] It is the substrate processor which a different code is matched with said two or more 
inspection recipes in a substrate processor according to claim 2, and is characterized by said 
assignment means specifying the conditions about inspection by choosing the code matched with 
either of said two or more inspection recipes. 

[Claim 4] The code chosen by said assignment means in the substrate processor according to 
claim 3 is a substrate processor characterized by what is described by the flow recipe which 
described the procedure of a substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor incorporating the 
Banking Inspection Department which conducts predetermined inspection, for example, the 
thickness measurement of a resist etc., to a semi-conductor substrate, the glass substrate for 
liquid crystal displays, the glass substrate for photo masks, the substrate for optical disks (a 
"substrate" is only called hereafter), etc. 
[0002] 

[Description of the Prior Art] As everyone knows, products, such as a semi-conductor and a 
liquid crystal display, are manufactured by performing a series of processings of washing, resist 
spreading, exposure, development, etching, formation of an interlayer insulation film, heat 
treatment, dicing, etc. of many to the above-mentioned substrate. It is important to conduct 
various inspection of a substrate and to perform quality assurance after the process whose 
various above-mentioned processings settled, because of quality maintenance, such as this 
semi-conductor product. 

[0003] For example, in the substrate processor (the so-called coater & developer) which 
performs resist spreading processing and a development, it is made to inspect line breadth 
measurement of the pattern on a substrate etc. in the final process of a development 
conventionally. The substrate which serves as a subject of examination at this time is once 
taken out from a substrate processor, and inspection will be presented after being carried in to 
the test equipment of the dedication prepared in another location. And the inspection result is 
fed back to a substrate processor, and adjustment of various processing conditions is performed. 

[0004] 

[The technique used as a background] However, in the former, since a substrate processor and 
test equipment were prepared independently, even test equipment had to carry the substrate 
used as a subject of examination, and the futility of time amount and an effort had arisen. 
Moreover, processing of the considerable number of a substrate paid out to equipment after the 
substrate concerned by the time the inspection result about a certain substrate became clear, 
since a certain amount of time amount was taken for an inspection result to become clear while 
the carrying-in time amount to test equipment was required was completed. For this reason, 
when nonconformity was in an inspection result, it will be necessary to perform reprocessing 
about the substrate of a considerable number, and processing effectiveness was to fall. 
[0005] In order to solve such a problem, building test equipment into the interior of a substrate 
processor is considered. If test equipment is built into the interior of a substrate processor, 
since a substrate can be conveyed to test equipment with the carrier robot of a substrate 
processor, useless conveyance time amount can be omitted and an inspection result can be 
made to become clear to the inside of a short time. Therefore, even if nonconformity is in an 
inspection result, reprocessing can lessen required substrate number of sheets. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the former, two or more recipes which 
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described the verification condition are given to the test equipment incorporated in the 
substrate processor, and the recipe switch from a test equipment side is made to perform what 
kind of inspection is conducted according to what kind of conditions uniquely. That is, apart from 
setting out of the substrate processing conditions from a substrate processor etc. as an 
operator, the verification condition of test equipment needed to be set up separately. 
[0007] For this reason, while the patient throughput of a substrate fell, there was a problem of 
being easy to produce a failure etc. 

[0008] This invention is made in view of the above-mentioned technical problem, and aims at 
offering the substrate processor which can set up the conditions about inspection of a substrate 
easily. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 With the Banking Inspection Department which is the substrate processor 
which equipped the substrate with the processing section which performs predetermined 
processing, and conducts predetermined inspection to a substrate The taking-out acquisition 
stage which carries out taking-out close [ of the substrate ] to said Banking Inspection 
Department, and an assignment means to specify the conditions about inspection in said Banking 
Inspection Department, Before said taking-out acquisition stage carries in a substrate to said 
Banking Inspection Department, it has the means of communication which transmits the 
conditions about the inspection about the substrate concerned specified from said assignment 
means to said Banking Inspection Department. 

[0010] Moreover, invention of claim 2 makes two or more inspection recipes which described the 
conditions about inspection hold to said Banking Inspection Department, and is making it specify 
the conditions about inspection in the substrate processor concerning invention of claim 1 by 
choosing either of said two or more inspection recipes as said assignment means. 
[0011] Moreover, invention of claim 3 is making the conditions about inspection specify it as said 
two or more inspection recipes in the substrate processor concerning invention of claim 2 by 
choosing the code which a different code was matched and was matched with said assignment 
means by either of said two or more inspection recipes. 

[0012] Moreover, invention of claim 4 has described the code chosen by said assignment means 
in the substrate processor concerning invention of claim 3 to the flow recipe which described 
the procedure of a substrate. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. 

[0014] Drawing 1 is the perspective view showing the outline of the whole substrate processor 
concerning this invention. Moreover, drawing 2 is the top view showing the outline configuration 
of this substrate processor. In addition, the XYZ rectangular coordinate system which makes Z 
shaft orientations the direction of a vertical in order to clarify those direction relation at drawing 
1 > drawing 2 , and drawing 3 , and makes XY flat surface the level surface is attached. This 
substrate processor is a substrate processor (the so-called coater & developer) which performs 
resist spreading processing and a development to Substrate W, is divided roughly and 
constituted by Indexer ID, and the unit arrangement section MP and Interface IFB. 
[0015] While Indexer ID is equipped with the transfer robot TF, the inspection units 10 and 20 
(Banking Inspection Department), and the installation stage 30, the display 62 is installed in the 
external wall surface of Indexer ID. Four carriers C can be arranged and laid in the installation 
stage 30 along a horizontal direction (Y shaft orientations). The receipt slot on multistage is 
engraved on each carrier C, and one substrate W can be held in a horizontal position in each slot 
(making a principal plane meet the level surface). Therefore, on each carrier C, where it 
separated predetermined spacing to a horizontal position and multistage and the laminating of 
two or more substrates W (for example, 25 sheets) is carried out to them, it can contain. In 
addition, as a gestalt of Carrier C, you may be any of FOUP (front opening unified pod) which 
contains Substrate W to a closed space, or OC (open casette) which puts the receipt substrate 
W to the open air. 
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[0016] Drawin g 3 is the transfer robot's TF appearance perspective view. The transfer robot TF 
has realized the multistage embedded structure of a telescopic mold with the flexible object 40 
while establishing the arm stage 35 equipped with one transfer arm 75 in the upper part of the 
flexible object 40. 

[0017] The flexible object 40 is constituted by four division objects 40a, 40b t 40c, and 40d 
sequentially from the top. Division object 40a can be held in division object 40b, division object 
40b can be held in division object 40c, and division object 40c can be held in 40d of division 
objects. And by containing the division objects 40a-40d one by one, it contracts and the flexible 
object 40 elongates the flexible object 40 by pulling out the division objects 40a-40d one by one 
conversely. That is, division object 40a is held in division object 40b at the time of contraction of 
the flexible object 40, division object 40b is held in division object 40c, and division object 40c is 
held in 40d of division objects. On the other hand, division object 40a is pulled out from division 
object 40b at the time of extension of the flexible object 40, division object 40b is pulled out 
from division object 40c, and division object 40c is pulled out from 40d of division objects. 
[0018] Flexible actuation of the flexible object 40 is realized by the flexible elevator style 
prepared in the interior. The device in which what combined two or more belts and rollers is 
driven by the motor as a flexible elevator style, for example is employable. The transfer robot TF 
can perform rise-and-fall actuation which met in the direction of a vertical of the transfer arm 
75 (Z shaft orientations) by such flexible elevator style. 

[0019] Moreover, as shown in drawing 3 , the transfer robot's TF conveyance arm 75 can be 
moved in accordance with Y shaft orientations with a male screw 77 and Y drive which is a drive 
of Y shaft orientations which consist of guide-rail 76 grade. That is, in accordance with Y shaft 
orientations, slide migration of the 40d of the division objects screwed in a male screw 77 can be 
carried out by rotating a male screw 77 with the electric motor outside drawing. 
[0020] Furthermore, the transfer robot TF can also perform level attitude migration and 
revolution actuation of the transfer arm 75. The arm stage 35 is established in the upper part of 
division object 40a, and, specifically, the arm stage 35 performs level attitude migration and 
revolution actuation of the transfer arm 75. That is, when the arm stage 35 makes the arm 
segment of the transfer arm 75 bend and stretch, the transfer arm 75 performs level attitude 
migration and arm stage 35 the very thing performs revolution actuation to the flexible object 40, 
the transfer arm 75 performs revolution actuation. 

[0021] Therefore, the transfer robot TF can make making horizontal migration carry out in the 
height direction in accordance with carrying out rise-and-fall actuation and Y shaft orientations, 
carrying out revolution actuation, and a horizontal direction carry out attitude migration of the 
transfer arm 75. That is, the transfer robot TF can move the transfer arm 75 in three dimension. 
[0022] By actuation of such a transfer robot TF, Indexer ID can receive the substrate 
[ finishing / processing ] W from the unit arrangement section MP, and can contain it on Carrier 
C while it picks out the unsettled substrate W from the carrier C which can contain two or more 
substrates W and passes it to the unit arrangement section MP. Moreover, Indexer ID performs 
the taking-out close of the substrate W to the inspection unit 10 and the inspection unit 20 with 
the transfer robot TF. 

[0023] The inspection unit 10 is an inspection unit (macroscopic defect inspection unit) which 
conducts macroscopic defect inspection. "Macroscopic defect inspection" is the comparatively 
big defect appeared on Substrate W, for example, inspection which judges the existence of 
adhesion of particle. On the other hand, the inspection unit 20 is an inspection unit which 
performs thickness measurement of a resist, line breadth measurement of a pattern, and 
superposition measurement of a pattern. That is, the inspection unit 20 can conduct three kinds 
of inspection in one inspection unit. "Thickness measurement of a resist" is inspection which 
measures the thickness of the resist applied on Substrate W. "Line breadth measurement of a 
pattern" is inspection which measures the line breadth of the pattern formed on Substrate W of 
exposure and a development. "Superposition measurement of a pattern" is inspection which 
measures a gap of the pattern formed on Substrate W of exposure and a development. 
[0024] The inspection unit 10 and the inspection unit 20 are arranged by each in both corners of 
the interior upside of Indexer ID. More, when it sees from the upper part, the inspection unit 10 
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and the inspection unit 20 serve as relation included thoroughly into Indexer ID at accuracy 
(when it sees to the sense (- Z)). 

[0025] Two or more arrangement of the processing unit which performs predetermined 
processing to Substrate W is carried out at the unit arrangement section MP. That is, two 
spreading processing units SC are arranged at the front-face side (-Y side) of the unit 
arrangement section MP. The spreading processing unit SC is the so-called spin coater which 
performs uniform resist spreading by dropping a photoresist at the substrate principal plane, 
rotating Substrate W. 

[0026] Moreover, it is the tooth-back side (+Y side) of the unit arrangement section MP, and two 
development units SD are arranged in the same height location as the spreading processing unit 
SC. The development unit SD is the so-called spin developer who performs a development by 
supplying a developer on the substrate W after exposure. Opposite arrangement of the spreading 
processing unit SC and the development unit SD is carried out across the conveyance way 4. 
[0027] In each upper part of two spreading processing units SC and two development units SD, 
the heat treatment unit group 5 is arranged on both sides of the fan filter unit which omits a 
graphic display (graphic display for convenience d rawin g 2 the heat treatment unit group 5 
abbreviation). While cooling the so-called hot plate and so-called Substrate W which heat 
Substrate W and carry out temperature up even to predetermined temperature and lowering the 
temperature even to predetermined temperature, the so-called cool plate which maintains this 
substrate W to the predetermined temperature concerned is built into the heat treatment unit 
group 5. In addition, the BEKU unit after exposure which performs BEKU processing of the 
adhesion consolidation unit which performs adhesion consolidation processing to the substrate 
before resist spreading processing, and the substrate after exposure is contained in a hot plate. 
On these descriptions, a hot plate and a cool plate are named generically, it considers as a heat 
treatment unit, the spreading processing unit SC, the development unit SD, and a heat treatment 
unit are named generically, and it considers as a processing unit (processing section). 
[0028] The carrier robot TR is stationed on the conveyance way 4 across which it faced 
between the spreading processing unit SC and the development unit SD. The carrier robot TR 
has two conveyance arms, and can make the same device as the transfer robot TF perform 
attitude migration that you make it go up and down the conveyance arm along the direction of a 
vertical, making it rotate in the level surface, and in the level surface. Thereby, a carrier robot 
TR can do circulation conveyance of the substrate W according to predetermined procedure 
between each processing unit arranged at the unit arrangement section MP. Moreover, a carrier 
robot TR can deliver Substrate W also between the transfer robot TF of Indexer ID, and 
Interface IFB. 

[0029] Interface IFB has the function which receives the substrate W after exposure from this 
aligner, and is returned to the unit arrangement section MP while it receives the substrate 
[ finishing / resist spreading processing ] W from the unit arrangement section MP and passes it 
to the aligner outside drawing (stepper). In order to realize this function, the delivery robot 
(graphic display abbreviation) for delivering Substrate W to Interface IFB is stationed. Moreover, 
in order to cancel the difference of the processing time in the unit arrangement section MP, and 
the processing time in an aligner for Interface IFB, the buffer section which contains Substrate 
W temporarily is also prepared. 

[0030] Drawing 4 is a functional block diagram for explaining the controlling mechanism of the 
above-mentioned substrate processor. The substrate processor equips the interior with the 
control section 50 for controlling the whole equipment. A control section 50 is equipped with the 
transfer section 57 which is the interface which notifies that recipe numbers are the magnetic 
disk 55 which is constituted by the computer and remembers the software for control, data, etc. 
to be CPU51 which is the body section and performs data processing, ROM52 which is read-only 
memory, and RAM53 which is the memory which can be written, and the host computer formed 
in the exterior of a substrate processor and the communications department 56 which performs 
a communication link to the inspection units 10 and 20. CPU51, and a magnetic disk 55 and 
transfer section 57 grade are electrically connected through the bus line 59. Moreover, the 
control panel 61 of a substrate processor, the display 62, the processing unit, the carrier robot 
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TR, the transfer robot TF, etc. are electrically connected to the bus line 59 of a control section 
50. It is as having mentioned above about a processing section unit, carrier-robot TR, and the 
transfer robot TF. 

[0031] The control panel 61 is constituted by the keyboard formed in the external wall surface of 
a substrate processor. A display 62 is the display put side by side to the control panel 61. An 
operator can input a command, a parameter, etc. from a control panel 61, checking the content 
displayed on the display 62. In addition, you may make it constitute in one by using a control 
panel 61 and a display 62 as a touch panel. 

[0032] Moreover, an operator can do the setting-out input of the flow recipe which described 
the procedure of substrate processing from the control panel 61. The inputted flow recipe is 
memorized by the magnetic disk 55. CPU51 of a control section 50 controls a carrier robot TR 
and the transfer robot TF according to the flow recipe memorized by the magnetic disk 55, and 
makes Substrate W convey along with the procedure described by this flow recipe. Furthermore, 
an operator can also do the setting-out input of the recipe number later mentioned from a 
control panel 61. 

[0033] Moreover, the inspection unit 20 contains the verifier 29 for conducting optical inspection 
to Substrate W, and the magnetic disk 25. Two or more inspection recipes which described the 
conditions about inspection besides the processing program for operating a verifier 29 are stored 
in the magnetic disk 25. In addition, although the graphic display is omitted in drawing 4 , it 
considers as the configuration same also about the inspection unit 10 as the inspection unit 20. 
[0034] Drawing 5 is drawing showing two or more inspection recipes which the inspection unit 20 
holds. The "inspection point", "inspection time amount", etc. which are a location on the 
conditions W about inspection, for example, the substrate which should conduct inspection, are 
described by each inspection recipe. Moreover, when two or more kinds of inspection can be 
conducted like the inspection unit 20, it is described by the inspection recipe which inspection is 
conducted. A different recipe number is attached to each of two or more inspection recipes. The 
inspection unit 20 performs inspection to Substrate W according to the verification condition 
described by either of two or more inspection recipes. 

[0035] Next, the processing in the substrate processor which has the above-mentioned 

configuration is explained. Substrate processing advances, when CPU51 of a control section 50 

controls a carrier robot TR and the transfer robot TF according to the flow recipe memorized by 

the magnetic disk 55. An example of a flow recipe is shown in the following table 1. 

[0036] 

[A table 1] 
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[0037] The setting-out input of such a flow recipe is done by the operator from a control panel 
61 at a control section 50. Moreover, you may make it transmit the flow recipe like a table 1 to a 
control section 50 through the communications department 56 from the host computer besides a 
substrate processor. Even if it is any, the flow recipe by which the setting-out input was carried 
out is memorized by the magnetic disk 55 of a control section 50. When the inspection unit 10 or 
the inspection unit 20 is contained in the conveyance place of Substrate W on the occasion of 
the setting-out input of a flow recipe, an operator chooses and specifies the recipe number used 
in the inspection unit from a control panel 61. The selected recipe number is matched with the 
conveyance place "an inspection unit" of step 12, and is described by the flow recipe. "No.2" is 
described as a recipe number by the table 1. And CPU41 controls a carrier robot TR and the 
transfer robot TF to carry out sequential conveyance of the substrate according to the flow 
recipe of a table 1 . 

[0038] First, the transfer robot TF of Indexer ID picks out the unsettled substrate W from 
Carrier C, and hands the carrier robot TR of the unit arrangement section MP. When taking out 
the unsettled substrate W, the transfer robot TF moves to the transverse plane of the carrier C 
which contained this substrate W, and the transfer arm 75 is inserted under the substrate W. 
And the transfer robot TF raises the transfer arm 75 a little, Substrate W is held, and the 
unsettled substrate W is taken out by making the transfer arm 75 leave. 
[0039] According to the flow recipe of a table 1 , circulation conveyance of the substrate W 
passed to the unit arrangement section MP is carried out between each processing unit by the 
carrier robot TR, and sequential processing is performed. That is, after conveying the substrate 
W which performed adhesion consolidation processing (step 1) with the hot plate on a cool plate 
and performing cooling processing (step 2), it conveys to the spreading processing unit SC, and 
resist spreading processing (step 3) is performed. Then, after conveying the substrate W with 
which the resist was applied to a hot plate and performing prebaking processing (step 4), it 
conveys on a cool plate, cooling processing (step 5) is performed, and the resist film is formed. 
The substrate W with which the resist film was formed is passed to an aligner through Interface 
IFB, and exposure processing (step 6) of a pattern is performed. 

[0040] The substrate W which exposure processing ended is again returned to the unit 
arrangement section MP through Interface IFB from an aligner. After conveying to a hot plate to 
the substrate W after exposure, performing BEKU processing after exposure (step 7) and a cool 
plate's performing cooling processing (step 8), it conveys to the development unit SD and a 
development (step 9) is performed. The substrate W which the development ended is passed to 
the transfer robot TF of Indexer ID from the carrier robot TR of the unit arrangement section 
MP, after cooling processing (step 1 1) is further performed by the hot plate on BEKU processing 
(step 10) and a cool plate. The transfer robot TF which received Substrate W conveys the 
substrate W to the inspection unit 20 (step 1 2). With this operation gestalt, line breadth 
measurement of a pattern is performed to Substrate W as inspection. With the transfer robot TF, 
the substrate W after inspection termination is picked out from the inspection unit 20, and is 
contained by Carrier C (step 1 3). 

[0041] Here, the content of the inspection to Substrate W is not limited to line breadth 
measurement of a pattern, and the phase of inspecting is not limited after the last cooling 
processing (step 11) termination, either. For example, as for the thickness measurement of a 
resist, it is desirable among various inspection to carry out to the substrate W before carrying in 
to the aligner after prebaking. In this case, the substrate W which prebaking processing ended is 
once returned to Indexer ID from the unit arrangement section MP, and the transfer robot TF 
carries in this substrate W to the inspection unit 20. The substrate W which the thickness 
measurement of a resist ended will be again handed to the unit arrangement section MP by the 
transfer robot TF from the inspection unit 20, will be handed to Interface IFB from the carrier 
robot TR of the unit arrangement section MP, and will be carried in to an aligner. 
[0042] Moreover, about macroscopic defect inspection and superposition measurement of a 
pattern, it is desirable to carry out to the substrate W which all processings were completed as 
well as line breadth measurement of the above-mentioned pattern, and has returned to Indexer 
ID. About macroscopic defect inspection, the transfer robot TF carries in to the inspection unit 
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10 the substrate W which all processings were completed and has returned to Indexer ID, and is 
made to perform it. The transfer robot TF carries in to the inspection unit 20 the substrate W 
which all processings were completed and has returned to Indexer ID about superposition 
measurement of a pattern on the other hand, and is made to perform it. The substrate W with 
which inspection was completed in any case is contained by Carrier C with the transfer robot TF 
from the inspection unit 10 or the inspection unit 20. 

[0043] It can be freely set [ above ] up with a flow recipe in which phase Substrate W is 
conveyed to which inspection unit. When it also describes that to a flow recipe that it is made to 
conduct [ to follow, for example, to also inspect before all processings and ] two or more kinds 
of inspection, it can set up freely. And when CPU41 controls a carrier robot TR, inspection of 
various patterns is realized so that sequential conveyance of the substrate may be carried out 
according to the set-up flow recipe. Therefore, the degree of freedom of substrate inspection 
becomes high, and a substrate can be inspected efficiently. 

[0044] By the way, it becomes settled by whether inspection is performed according to which 
inspection recipe on what kind of conditions it inspects to the substrate W carried in to the 
inspection unit 20. In the example mentioned above, an operator chooses a recipe number 
"No. 2" from a control panel 61, and the recipe number is described by the flow recipe (table 1). 
The transfer section 57 of the control section 50 which is controlling according to the flow 
recipe transmits that the recipe number chosen about the substrate concerned is "No. 2", before 
the transfer robot TF carries in a substrate to the inspection unit 20. And the inspection unit 20 
performs inspection to the substrate concerned on the conditions described by the inspection 
recipe of recipe number No. 2. 

[0045] That is, with this operation gestalt, while describing different conditions about inspection 
to each of two or more inspection recipes, the number (recipe number) of a proper which is 
different in each of the inspection recipe of these plurality is matched. In addition, the inspection 
recipe itself is made to hold to the inspection unit 20. And about whether which inspection 
recipe is used, an operator can choose from a control panel 61 the recipe number matched with 
either of two or more inspection recipes, and the conditions about inspection with the inspection 
unit 20 can be specified by it. The selected recipe number is described by the flow recipe and 
transmitted to the inspection unit 20 from the transfer section 57 of the control section 50 
which performs control according to a flow recipe. In the inspection unit 20, a substrate is 
inspected according to the inspection recipe matched with the selected recipe number. That is, 
string attachment by the inspection recipe and the flow recipe is performed by describing a 
recipe number to a flow recipe. 

[0046] If it does in this way, by also combining selection of a recipe number and performing it at 
the time of the input of a flow recipe, an operator can choose an inspection recipe from a 
substrate processor side, and can set up the conditions about inspection of a substrate easily. 
Therefore, a failure etc. can also be prevented while being able to improve the patient throughput 
of Substrate W. In addition, an inspection recipe is similarly chosen about the inspection unit 10. 
[0047] As mentioned above, although the gestalt of operation of this invention was explained, 
this invention is not limited to the above-mentioned example. For example, although it is made to 
perform the so-called string attachment by describing the recipe number chosen from the 
control panel 61 to a flow recipe, it is not limited to this and you may make it transmit directly 
the recipe number chosen from the control panel 61 to an inspection unit from the transfer 
section 57 in the above-mentioned operation gestalt according to the timing by which Substrate 
W is carried in to an inspection unit. 

[0048] Moreover, it replaces with a recipe number and you may make it use the code which has 
discernment functions, such as the alphabet and a notation. In this case, by choosing a code 
from a control panel 61, the inspection recipe used in an inspection unit is determined, and the 
conditions about inspection are specified. 

[0049] That is, various technique is employable if it is the gestalt which can specify the 
inspection recipe used in an inspection unit from a substrate processor side. 
[0050] Moreover, in the above-mentioned operation gestalt, although he was trying to arrange 
two inspection units (the inspection unit 10 and inspection unit 20) inside Indexer ID, it may not 
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be limited to this, and the number of inspection units may be one and they may be two or more. 
Moreover, it is not limited to the interior of Indexer ID, and the arrangement locations of an 
inspection unit may also be the unit arrangement section MP and the interior of Interface IFB, 
and you may make it attach them to the exterior of a substrate processor. And what is 
necessary is just to let each inspection unit be the inspection unit which conducts at least one 
or more kinds of inspection of the thickness measurement which measures the thickness of a 
resist, the line breadth measurement which measures the line breadth of a pattern, the 
superposition measurement which measures the superposition of a pattern, and the macroscopic 
defect inspection. 

[0051] Moreover, in the above-mentioned operation gestalt although considered as the so- 
called single arm which equips the transfer robot TF of Indexer ID with one transfer arm, it is 
good also as the so-called gestalt of a double arm equipped with two transfer arms. If Indexer ID 
is equipped with an inspection unit, since the transfer robot's TF access frequency will naturally 
increase more than before, the conveyance effectiveness of direction used as the transfer robot 
TF having two transfer arms of Substrate W improves, and the throughput of a substrate 
processor improves. 

[0052] Moreover, in the above-mentioned operation gestalt, although the substrate processor 
was used as the equipment which performs resist spreading processing and a development to a 
substrate and the function of an inspection unit was made into the gestalt which conducts 
inspection relevant to the so-called photolithography, the technique concerning this invention is 
not limited to this. For example, you may make it adopt the thing equipped with the checking 
feature which measures an amine or ammonia concentration as an inspection unit. Moreover, you 
may make it arrange the inspection unit which performs particle inspection to the substrate 
processors (the so-called spin scrubber etc.) from which the particle adhering to a substrate 
etc. is removed. Moreover, you may make it arrange the inspection unit which inspects the 
baking condition of the interlayer insulation film to the equipment which applies SOD (Spin-on- 
Dielectronics) to a substrate, and forms an interlayer insulation film. Furthermore, the substrate 
processed with other substrate processors is carried in, and after conducting the inspection, you 
may make it arrange an inspection unit to a substrate processor which acts to processing 
conditions as the feedforward of the inspection result. Even if it is which case, by choosing a 
recipe number from a control panel 61, by specifying the inspection recipe used in an inspection 
unit, an inspection recipe can be chosen from a substrate processor side, and the conditions 
about inspection of a substrate can be set up easily. 
[0053] 

[Effect of the Invention] As mentioned above, since the conditions about the inspection about 
the substrate concerned specified from the assignment means are transmitted to the Banking 
Inspection Department according to invention of claim 1 before a taking-out acquisition stage 
carries in a substrate to the Banking Inspection Department as explained, the conditions about 
inspection can be specified from a substrate processor side, and the conditions about inspection 
of a substrate can be set up easily. 

[0054] Moreover, according to invention of claim 2, the Banking Inspection Department holds two 
or more inspection recipes which described the conditions about inspection, and since an 
assignment means specifies the conditions about inspection by choosing either of two or more 
inspection recipes, it can set up the conditions about inspection of a substrate easily through an 
inspection recipe. 

[0055] Moreover, according to invention of claim 3, a different code is matched with two or more 
inspection recipes, and since an assignment means specifies the conditions about inspection by 
choosing the code matched with either of two or more inspection recipes, it can specify an 
inspection recipe easily. 

[0056] Moreover, since the code chosen by the assignment means is described by the flow 
recipe which described the procedure of a substrate according to invention of claim 4, the 
conditions about inspection can be certainly specified from a substrate processor side, and the 
conditions about inspection of a substrate can be set up easily. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the substrate processor incorporating the 
Banking Inspection Department which conducts predetermined inspection, for example, the 
thickness measurement of a resist etc., to a semi-conductor substrate, the glass substrate for 
liquid crystal displays, the glass substrate for photo masks, the substrate for optical disks (a 
"substrate" is only called hereafter), etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As everyone knows, products, such as a semi-conductor and a 
liquid crystal display, are manufactured by performing a series of processings of washing, resist 
spreading, exposure, development, etching, formation of an interlayer insulation film, heat 
treatment, dicing, etc. of many to the above-mentioned substrate. It is important to conduct 
various inspection of a substrate and to perform quality assurance after the process whose 
various above-mentioned processings settled, because of quality maintenance, such as this 
semi-conductor product. 

[0003] For example, in the substrate processor (the so-called coater & developer) which 
performs resist spreading processing and a development, it is made to inspect line breadth 
measurement of the pattern on a substrate etc. in the final process of a development 
conventionally. The substrate which serves as a subject of examination at this time is once 
taken out from a substrate processor, and inspection will be presented after being carried in to 
this test equipment of the dedication prepared in another location. And the inspection result is 
fed back to a substrate processor, and adjustment of various processing conditions is performed. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/05/24 



JP,2003-045776,A [EFFECT OF THE INVENTION] 



1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, since the conditions about the inspection about 
the substrate concerned specified from the assignment means are transmitted to the Banking 
Inspection Department according to invention of claim 1 before a taking-out acquisition stage 
carries in a substrate to the Banking Inspection Department as explained, the conditions about 
inspection can be specified from a substrate processor side, and the conditions about inspection 
of a substrate can be set up easily. 

[0054] Moreover, according to invention of claim 2, the Banking Inspection Department holds two 
or more inspection recipes which described the conditions about inspection, and since an 
assignment means specifies the conditions about inspection by choosing either of two or more 
inspection recipes, it can set up the conditions about inspection of a substrate easily through an 
inspection recipe. 

[0055] Moreover, according to invention of claim 3, a different code is matched with two or more 
inspection recipes, and since an assignment means specifies the conditions about inspection by 
choosing the code matched with either of two or more inspection recipes, it can specify an 
inspection recipe easily. 

[0056] Moreover, since the code chosen by the assignment means is described by the flow 
recipe which described the procedure of a substrate according to invention of claim 4, the 
conditions about inspection can be certainly specified from a substrate processor side, and the 
conditions about inspection of a substrate can be set up easily. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the former, two or more recipes which 
described the verification condition are given to the test equipment incorporated in the 
substrate processor, and the recipe switch from a test equipment side is made to perform what 
kind of inspection is conducted according to what kind of conditions uniquely. That is, apart from 
setting out of the substrate processing conditions from a substrate processor etc. as an 
operator, the verification condition of test equipment needed to be set up separately. 
[0007] For this reason, while the patient throughput of a substrate fell, there was a problem of 
being easy to produce a failure etc. 

[0008] This invention is made in view of the above-mentioned technical problem, and aims at 
offering the substrate processor which can set up the conditions about inspection of a substrate 
easily. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi _ejje 



2006/05/24 



JP,2003-045776,A [MEANS] 



1/8 ^— is 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 With the Banking Inspection Department which is the substrate processor 
which equipped the substrate with the processing section which performs predetermined 
processing, and conducts predetermined inspection to a substrate The taking-out acquisition 
stage which carries out taking-out close [ of the substrate ] to said Banking Inspection 
Department, and an assignment means to specify the conditions about inspection in said Banking 
Inspection Department, Before said taking-out acquisition stage carries in a substrate to said 
Banking Inspection Department, it has the means of communication which transmits the 
conditions about the inspection about the substrate concerned specified from said assignment 
means to said Banking Inspection Department. 

[0010] Moreover, invention of claim 2 makes two or more inspection recipes which described the 
conditions about inspection hold to said Banking Inspection Department, and is making it specify 
the conditions about inspection in the substrate processor concerning invention of claim 1 by 
choosing either of said two or more inspection recipes as said assignment means. 
[001 1] Moreover, invention of claim 3 is making the conditions about inspection specify it as said 
two or more inspection recipes in the substrate processor concerning invention of claim 2 by 
choosing the code which a different code was matched and was matched with said assignment 
means by either of said two or more inspection recipes. 

[0012] Moreover, invention of claim 4 has described the code chosen by said assignment means 
in the substrate processor concerning invention of claim 3 to the flow recipe which described 
the procedure of a substrate. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. 

[0014] Drawing 1 is the perspective view showing the outline of the whole substrate processor 
concerning this invention. Moreover, drawing 2 is the top view showing the outline configuration 
of this substrate processor. In addition, the XYZ rectangular coordinate system which makes Z 
shaft orientations the direction of a vertical in order to clarify those direction relation at drawing 
1 . drawing 2 ,, and drawing 3 , and makes XY flat surface the level surface is attached. This 
substrate processor is a substrate processor (the so-called coater & developer) which performs 
resist spreading processing and a development to Substrate W, is divided roughly and 
constituted by Indexer ID, and the unit arrangement section MP and Interface IFB. 
[0015] While Indexer ID is equipped with the transfer robot TF, the inspection units 10 and 20 
(Banking Inspection Department), and the installation stage 30, the display 62 is installed in the 
external wall surface of Indexer ID. Four carriers C can be arranged and laid in the installation 
stage 30 along a horizontal direction (Y shaft orientations). The receipt slot on multistage is 
engraved on each carrier C, and one substrate W can be held in a horizontal position in each slot 
(making a principal plane meet the level surface). Therefore, on each carrier C, where it 
separated predetermined spacing to a horizontal position and multistage and the laminating of 
two or more substrates W (for example, 25 sheets) is carried out to them, it can contain. In 
addition, as a gestalt of Carrier C, you may be any of FOUP (front opening unified pod) which 
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contains Substrate W to a closed space, or OC (open casette) which puts the receipt substrate 
W to the open air. 

[0016] Drawing 3 is the transfer robot's TF appearance perspective view. The transfer robot TF 
has realized the multistage embedded structure of a telescopic mold with the flexible object 40 
while establishing the arm stage 35 equipped with one transfer arm 75 in the upper part of the 
flexible object 40. 

[0017] The flexible object 40 is constituted by four division objects 40a, 40b, 40c, and 40d 
sequentially from the top. Division object 40a can be held in division object 40b, division object 
40b can be held in division object 40c, and division object 40c can be held in 40d of division 
objects. And by containing the division objects 40a-40d one by one, it contracts and the flexible 
object 40 elongates the flexible object 40 by pulling out the division objects 40a~40d one by one 
conversely. That is, division object 40a is held in division object 40b at the time of contraction of 
the flexible object 40, division object 40b is held in division object 40c, and division object 40c is 
held in 40d of division objects. On the other hand, division object 40a is pulled out from division 
object 40b at the time of extension of the flexible object 40, division object 40b is pulled out 
from division object 40c, and division object 40c is pulled out from 40d of division objects. 
[0018] Flexible actuation of the flexible object 40 is realized by the flexible elevator style 
prepared in the interior. The device in which what combined two or more belts and rollers is 
driven by the motor as a flexible elevator style, for example is employable. The transfer robot TF 
can perform rise-and-fall actuation which met in the direction of a vertical of the transfer arm 
75 (Z shaft orientations) by such flexible elevator style. 

[0019] Moreover, as shown in drawing 3 , the transfer robot's TF conveyance arm 75 can be 
moved in accordance with Y shaft orientations with a male screw 77 and Y drive which is a drive 
of Y shaft orientations which consist of guide-rail 76 grade. That is, in accordance with Y shaft 
orientations, slide migration of the 40d of the division objects screwed in a male screw 77 can be 
carried out by rotating a male screw 77 with the electric motor outside drawing. 
[0020] Furthermore, the transfer robot TF can also perform level attitude migration and 
revolution actuation of the transfer arm 75. The arm stage 35 is established in the upper part of 
division object 40a, and, specifically, the arm stage 35 performs level attitude migration and 
revolution actuation of the transfer arm 75. That is, when the arm stage 35 makes the arm 
segment of the transfer arm 75 bend and stretch, the transfer arm 75 performs level attitude 
migration and arm stage 35 the very thing performs revolution actuation to the flexible object 40, 
the transfer arm 75 performs revolution actuation. 

[0021] Therefore, the transfer robot TF can make making horizontal migration carry out in the 
height direction in accordance with carrying out rise-and-fall actuation and Y shaft orientations, 
carrying out revolution actuation, and a horizontal direction carry out attitude migration of the 
transfer arm 75. That is, the transfer robot TF can move the transfer arm 75 in three dimension. 
[0022] By actuation of such a transfer robot TF, Indexer ID can receive the substrate 
[ finishing / processing ] W from the unit arrangement section MP, and can contain it on Carrier 
C while it picks out the unsettled substrate W from the carrier C which can contain two or more 
substrates W and passes it to the unit arrangement section MP. Moreover, Indexer ID performs 
the taking-out close of the substrate W to the inspection unit 10 and the inspection unit 20 with 
the transfer robot TF. 

[0023] The inspection unit 1 0 is an inspection unit (macroscopic defect inspection unit) which 
conducts macroscopic defect inspection. "Macroscopic defect inspection" is the comparatively 
big defect appeared on Substrate W, for example, inspection which judges the existence of 
adhesion of particle. On the other hand, the inspection unit 20 is an inspection unit which 
performs thickness measurement of a resist, line breadth measurement of a pattern, and 
superposition measurement of a pattern. That is, the inspection unit 20 can conduct three kinds 
of inspection in one inspection unit. "Thickness measurement of a resist" is inspection which 
measures the thickness of the resist applied on Substrate W. "Line breadth measurement of a 
pattern" is inspection which measures the line breadth of the pattern formed on Substrate W of 
exposure and a development. "Superposition measurement of a pattern" is inspection which 
measures a gap of the pattern formed on Substrate W of exposure and a development. 
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[0024] The inspection unit 10 and the inspection unit 20 are arranged by each in both corners of 
the interior upside of Indexer ID. More, when it sees from the upper part, the inspection unit 10 
and the inspection unit 20 serve as relation included thoroughly into Indexer ID at accuracy 
(when it sees to the sense (- Z)). 

[0025] Two or more arrangement of the processing unit which performs predetermined 
processing to Substrate W is carried out at the unit arrangement section MP. That is, two 
spreading processing units SC are arranged at the front-face side (-Y side) of the unit 
arrangement section MP. The spreading processing unit SC is the so-called spin coater which 
performs uniform resist spreading by dropping a photoresist at the substrate principal plane, 
rotating Substrate W. 

[0026] Moreover, it is the tooth-back side (+Y side) of the unit arrangement section MP, and two 
development units SD are arranged in the same height location as the spreading processing unit 
SC. The development unit SD is the so-called spin developer who performs a development by 
supplying a developer on the substrate W after exposure. Opposite arrangement of the spreading 
processing unit SC and the development unit SD is carried out across the conveyance way 4. 
[0027] In each upper part of two spreading processing units SC and two development units SD, 
the heat treatment unit group 5 is arranged on both sides of the fan filter unit which omits a 
graphic display (graphic display for convenience drawing 2 the heat treatment unit group 5 
abbreviation). While cooling the so-called hot plate and so-called Substrate W which heat 
Substrate W and carry out temperature up even to predetermined temperature and lowering the 
temperature even to predetermined temperature, the so-called cool plate which maintains this 
substrate W to the predetermined temperature concerned is built into the heat treatment unit 
group 5. In addition, the BEKU unit after exposure which performs BEKU processing of the 
adhesion consolidation unit which performs adhesion consolidation processing to the substrate 
before resist spreading processing, and the substrate after exposure is contained in a hot plate. 
On these descriptions, a hot plate and a cool plate are named generically, it considers as a heat 
treatment unit, the spreading processing unit SC, the development unit SD, and a heat treatment 
unit are named generically, and it considers as a processing unit (processing section). 
[0028] The carrier robot TR is stationed on the conveyance way 4 across which it faced 
between the spreading processing unit SC and the development unit SD. The carrier robot TR 
has two conveyance arms, and can make the same device as the transfer robot TF perform 
attitude migration that you make it go up and down the conveyance arm along the direction of a 
vertical, making it rotate in the level surface, and in the level surface. Thereby, a carrier robot 
TR can do circulation conveyance of the substrate W according to predetermined procedure 
between each processing unit arranged at the unit arrangement section MP. Moreover, a carrier 
robot TR can deliver Substrate W also between the transfer robot TF of Indexer ID, and 
Interface IFB. 

[0029] Interface IFB has the function which receives the substrate W after exposure from this 
aligner, and is returned to the unit arrangement section MP while it receives the substrate 
[ finishing / resist spreading processing ] W from the unit arrangement section MP and passes it 
to the aligner outside drawing (stepper). In order to realize this function, the delivery robot 
(graphic display abbreviation) for delivering Substrate W to Interface IFB is stationed. Moreover, 
in order to cancel the difference of the processing time in the unit arrangement section MP, and 
the processing time in an aligner for Interface IFB, the buffer section which contains Substrate 
W temporarily is also prepared. 

[0030] Drawing 4 is a functional block diagram for explaining the controlling mechanism of the 
above-mentioned substrate processor. The substrate processor equips the interior with the 
control section 50 for controlling the whole equipment A control section 50 is equipped with the 
transfer section 57 which is the interface which notifies that recipe numbers are the magnetic 
disk 55 which is constituted by the computer and remembers the software for control, data, etc. 
to be CPU51 which is the body section and performs data processing, ROM52 which is read-only 
memory, and RAM53 which is the memory which can be written, and the host computer formed 
in the exterior of a substrate processor and the communications department 56 which performs 
a communication link to the inspection units 10 and 20. CPU51, and a magnetic disk 55 and 
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transfer section 57 grade are electrically connected through the bus line 59. Moreover, the 
control panel 61 of a substrate processor, the display 62, the processing unit, the carrier robot 
TR, the transfer robot TF, etc. are electrically connected to the bus line 59 of a control section 
50. It is as having mentioned above about a processing section unit, carrier-robot TR, and the 
transfer robot TF. 

[0031] The control panel 61 is constituted by the keyboard formed in the external wall surface of 
a substrate processor. A display 62 is the display put side by side to the control panel 61. An 
operator can input a command, a parameter, etc. from a control panel 61, checking the content 
displayed on the display 62. In addition, you may make it constitute in one by using a control 
panel 61 and a display 62 as a touch panel. 

[0032] Moreover, an operator can do the setting-out input of the flow recipe which described 
the procedure of substrate processing from the control panel 61. The inputted flow recipe is 
memorized by the magnetic disk 55. CPU51 of a control section 50 controls a carrier robot TR 
and the transfer robot TF according to the flow recipe memorized by the magnetic disk 55, and 
makes Substrate W convey along with the procedure described by this flow recipe. Furthermore, 
an operator can also do the setting-out input of the recipe number later mentioned from a 
control panel 61. 

[0033] Moreover, the inspection unit 20 contains the verifier 29 for conducting optical inspection 
to Substrate W, and the magnetic disk 25. Two or more inspection recipes which described the 
conditions about inspection besides the processing program for operating a verifier 29 are stored 
in the magnetic disk 25. In addition, although the graphic display is omitted in drawing 4 , it 
considers as the configuration same also about the inspection unit 10 as the inspection unit 20. 
[0034] Drawin g 5 is drawing showing two or more inspection recipes which the inspection unit 20 
holds. The "inspection point", "inspection time amount", etc. which are a location on the 
conditions W about inspection, for example, the substrate which should conduct inspection, are 
described by each inspection recipe. Moreover, when two or more kinds of inspection can be 
conducted like the inspection unit 20, it is described by the inspection recipe which inspection is 
conducted. A different recipe number is attached to each of two or more inspection recipes. The 
inspection unit 20 performs inspection to Substrate W according to the verification condition 
described by either of two or more inspection recipes. 

[0035] Next, the processing in the substrate processor which has the above-mentioned 

configuration is explained. Substrate processing advances, when CPU51 of a control section 50 

controls a carrier robot TR and the transfer robot TF according to the flow recipe memorized by 

the magnetic disk 55. An example of a flow recipe is shown in the following table 1. 

[0036] 

[A table 1] 
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[0037] The setting-out input of such a flow recipe is done by the operator from a control panel 
61 at a control section 50. Moreover, you may make it transmit the flow recipe like a table 1 to a 
control section 50 through the communications department 56 from the host computer besides a 
substrate processor. Even if it is any, the flow recipe by which the setting-out input was carried 
out is memorized by the magnetic disk 55 of a control section 50. When the inspection unit 10 or 
the inspection unit 20 is contained in the conveyance place of Substrate W on the occasion of 
the setting-out input of a flow recipe, an operator chooses and specifies the recipe number used - 
in the inspection unit from a control panel 61. The selected recipe number is matched with the 
conveyance place "an inspection unit" of step 12, and is described by the flow recipe. "No. 2" is 
described as a recipe number by the table 1. And CPU41 controls a carrier robot TR and the 
transfer robot TF to carry out sequential conveyance of the substrate according to the flow 
recipe of a table 1 . 

[0038] First, the transfer robot TF of Indexer ID picks out the unsettled substrate W from 
Carrier C, and hands the carrier robot TR of the unit arrangement section MP. When taking out 
the unsettled substrate W, the transfer robot TF moves to the transverse plane of the carrier C 
which contained this substrate W t and the transfer arm 75 is inserted under the substrate W. 
And the transfer robot TF raises the transfer arm 75 a little, Substrate W is held, and the 
unsettled substrate W is taken out by making the transfer arm 75 leave. 
[0039] According to the flow recipe of a table 1, circulation conveyance of the substrate W 
passed to the unit arrangement section MP is carried out between each processing unit by the 
carrier robot TR, and sequential processing is performed. That is, after conveying the substrate 
W which performed adhesion consolidation processing (step 1) with the hot plate on a cool plate 
and performing cooling processing (step 2), it conveys to the spreading processing unit SC, and 
resist spreading processing (step 3) is performed. Then, after conveying the substrate W with 
which the resist was applied to a hot plate and performing prebaking processing (step 4), it 
conveys on a cool plate, cooling processing (step 5) is performed, and the resist film is formed. 
The substrate W with which the resist film was formed is passed to an aligner through Interface 
IFB, and exposure processing (step 6) of a pattern is performed. 

[0040] The substrate W which exposure processing ended is again returned to the unit 
arrangement section MP through Interface IFB from an aligner. After conveying to a hot plate to 
the substrate W after exposure, performing BEKU processing after exposure (step 7) and a cool 
plate's performing cooling processing (step 8), it conveys to the development unit SD and a 
development (step 9) is performed. The substrate W which the development ended is passed to 
the transfer robot TF of Indexer ID from the carrier robot TR of the unit arrangement section 
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MP, after cooling processing (step 1 1) is further performed by the hot plate on BEKU processing 
(step 1 0) and a cool plate. The transfer robot TP which received Substrate W conveys the 
substrate W to the inspection unit 20 (step 1 2). With this operation gestalt, line breadth 
measurement of a pattern is performed to Substrate W as inspection. With the transfer robot TF, 
the substrate W after inspection termination is picked out from the inspection unit 20, and is 
contained by Carrier C (step 1 3). 

[0041] Here, the content of the inspection to Substrate W is not limited to line breadth 
measurement of a pattern, and the phase of inspecting is not limited after the last cooling 
processing (step 11) termination, either. For example, as for the thickness measurement of a 
resist it is desirable among various inspection to carry out to the substrate W before carrying in 
to the aligner after prebaking. In this case, the substrate W which prebaking processing ended is 
once returned to Indexer ID from the unit arrangement section MP, and the transfer robot TF 
carries in this substrate W to the inspection unit 20. The substrate W which the thickness 
measurement of a resist ended will be again handed to the unit arrangement section MP by the 
transfer robot TF from the inspection unit 20, will be handed to Interface IFB from the carrier 
robot TR of the unit arrangement section MP, and will be carried in to an aligner. 
[0042] Moreover, about macroscopic defect inspection and superposition measurement of a 
pattern, it is desirable to carry out to the substrate W which all processings were completed as 
well as line breadth measurement of the above-mentioned pattern, and has returned to Indexer 
ID. About macroscopic defect inspection, the transfer robot TF carries in to the inspection unit 
10 the substrate W which all processings were completed and has returned to Indexer ID, and is 
made to perform it. The transfer robot TF carries in to the inspection unit 20 the substrate W 
which all processings were completed and has returned to Indexer ID about superposition 
measurement of a pattern on the other hand, and is made to perform it. The substrate W with 
which inspection was completed in any case is contained by Carrier C with the transfer robot TF 
from the inspection unit 10 or the inspection unit 20. 

[0043] It can be freely set [ above ] up with a flow recipe in which phase Substrate W is 
conveyed to which inspection unit. When it also describes that to a flow recipe that it is made to 
conduct [ to follow, for example, to also inspect before all processings and ] two or more kinds 
of inspection, it can set up freely. And when CPU41 controls a carrier robot TR, inspection of 
various patterns is realized so that sequential conveyance of the substrate may be carried out 
according to the set-up flow recipe. Therefore, the degree of freedom of substrate inspection 
becomes high, and a substrate can be inspected efficiently. 

[0044] By the way, it becomes settled by whether inspection is performed according to which 
inspection recipe on what kind of conditions it inspects to the substrate W carried in to the 
inspection unit 20. In the example mentioned above, an operator chooses a recipe number 
"No. 2" from a control panel 61, and the recipe number is described by the flow recipe (table 1). 
The transfer section 57 of the control section 50 which is controlling according to the flow 
recipe transmits that the recipe number chosen about the substrate concerned is "No.2", before 
the transfer robot TF carries in a substrate to the inspection unit 20. And the inspection unit 20 
performs inspection to the substrate concerned on the conditions described by the inspection 
recipe of recipe number No.2. 

[0045] That is, with this operation gestalt, while describing different conditions about inspection 
to each of two or more inspection recipes, the number (recipe number) of a proper which is 
different in each of the inspection recipe of these plurality is matched. In addition, the inspection 
recipe itself is made to hold to the inspection unit 20. And about whether which inspection 
recipe is used, an operator can choose from a control panel 61 the recipe number matched with 
either of two or more inspection recipes, and the conditions about inspection with the inspection 
unit 20 can be specified by it. The selected recipe number is described by the flow recipe and 
transmitted to the inspection unit 20 from the transfer section 57 of the control section 50 
which performs control according to a flow recipe. In the inspection unit 20, a substrate is 
inspected according to the inspection recipe matched with the selected recipe number. That is, 
string attachment by the inspection recipe and the flow recipe is performed by describing a 
recipe number to a flow recipe. 
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[0046] If it does in this way, by also combining selection of a recipe number and performing it at 
the time of the input of a flow recipe, an operator can choose an inspection recipe from a 
substrate processor side, and can set up the conditions about inspection of a substrate easily. 
Therefore, a failure etc. can also be prevented while being able to improve the patient throughput 
of Substrate W. In addition, an inspection recipe is similarly chosen about the inspection unit 10. 
[0047] As mentioned above, although the gestalt of operation of this invention was explained, 
this invention is not limited to the above-mentioned example. For example, although it is made to 
perform the so-called string attachment by describing the recipe number chosen from the 
control panel 61 to a flow recipe, it is not limited to this and you may make it transmit directly 
the recipe number chosen from the control panel 61 to an inspection unit from the transfer 
section 57 in the above-mentioned operation gestalt according to the timing by which Substrate 
W is carried in to an inspection unit. 

[0048] Moreover, it replaces with a recipe number and you may make it use the code which has 
discernment functions, such as the alphabet and a notation. In this case, by choosing a code 
from a control panel 61, the inspection recipe used in an inspection unit is determined, and the 
conditions about inspection are specified. 

[0049] That is, various technique is employable if it is the gestalt which can specify the 
inspection recipe used in an inspection unit from a substrate processor side. 
[0050] Moreover, in the above-mentioned operation gestalt, although he was trying to arrange 
two inspection units (the inspection unit 10 and inspection unit 20) inside Indexer ID, it may not 
be limited to this, and the number of inspection units may be one and they may be two or more. 
Moreover it is not limited to the interior of Indexer ID, and the arrangement locations of an 
inspection unit may also be the unit arrangement section MP and the interior of Interface IFB, 
and you may make it attach them to the exterior of a substrate processor. And what is 
necessary is just to let each inspection unit be the inspection unit which conducts at least one 
or more kinds of inspection of the thickness measurement which measures the thickness of a 
resist, the line breadth measurement which measures the line breadth of a pattern, the 
superposition measurement which measures the superposition of a pattern, and the macroscopic 
defect inspection. 

[0051] Moreover, in the above-mentioned operation gestalt, although considered as the so- 
called single arm which equips the transfer robot TF of Indexer ID with one transfer arm, it is 
good also as the so-called gestalt of a double arm equipped with two transfer arms. If Indexer ID 
is equipped with an inspection unit, since the transfer robot's TF access frequency will naturally 
increase more than before, the conveyance effectiveness of direction used as the transfer robot 
TF having two transfer arms of Substrate W improves, and the throughput of a substrate 
processor improves. 

[0052] Moreover, in the above-mentioned operation gestalt, although the substrate processor 
was used as the equipment which performs resist spreading processing and a development to a 
substrate and the function of an inspection unit was made into the gestalt which conducts 
inspection relevant to the so-called photolithography, the technique concerning this invention is 
not limited to this. For example, you may make it adopt the thing equipped with the checking 
feature which measures an amine or ammonia concentration as an inspection unit. Moreover, you 
may make it arrange the inspection unit which performs particle inspection to the substrate 
processors (the so-called spin scrubber etc.) from which the particle adhering to a substrate 
etc. is removed. Moreover, you may make it arrange the inspection unit which inspects the 
baking condition of the interlayer insulation film to the equipment which applies SOD (Spin-on- 
Dielectronics) to a substrate, and forms an interlayer insulation film. Furthermore, the substrate 
processed with other substrate processors is carried in, and after conducting the inspection, you 
may make it arrange an inspection unit to a substrate processor which acts to processing 
conditions as the feedforward of the inspection result Even if it is which case, by choosing a 
recipe number from a control panel 61, by specifying the inspection recipe used in an inspection 
unit, an inspection recipe can be chosen from a substrate processor side, and the conditions 
about inspection of a substrate can be set up easily. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline of the whole substrate processor 
concerning this invention. 

[Drawing 2] It is the top view showing the outline configuration of the substrate processor of 
drawing 1 . 

[Drawing 3] It is a transfer robot's appearance perspective view. 

[Dr a wi n g 4] It is a functional block diagram for explaining the controlling mechanism of a 
substrate processor. 

[Drawing 5] It is drawing showing two or more inspection recipes which an inspection unit holds. 

[Description of Notations] 

1 Substrate Processor 

10 20 Inspection unit 

50 Control Section 

57 Transfer Section 

61 Control Panel 

TF Transfer robot 

SC Spreading processing unit 

SD Development unit 

W Substrate 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/05/24 



JP,2003-045776,A [DRAWINGS] 



40 < 




CPU 



56 



52 



ROM 



53 



RAM 



^55 



-51 



^61 



6 2 



-_1 



TF 




[Drawing 5] 



http://wvm4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,2003-045776,A [DRAWINGS] 



3/3 ^— v 



SSgUS/tTN o . 3 



RIIy£/t:No . 2 









xxxxx 




xxxxx 







[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran jweb.cgLejje 



2006/05/24 



O9)0*i#ff/f (jp> 02> & ^ jft ^ ^ (A ) (io»iraw^H## 

#^2003 -45776 
(P2003-45776A) 
(43)^K B ¥i£l5^ 2 n 14 B (2003. 2. 14) 



(51)IntCL 7 KgiJfB^ 
H0 1L 21/027 
21/66 
21/68 



F I 

H 0 1 L 21/66 
21/68 
21/30 



G 4M106 

A 5F0 3 1 

5 0 2V 5F046 

5 6 1 



*mt mjm<o&4 ol 9 m) 





1SK2001 -229122( P2O01 -229122) 


(71)fflSA 


000207551 










(22)dlSB 


¥j£l3*p 7 30 B (2001. 7. 30) 


















(72)«W# 


















4t»n##je>l AB*X^U->SBi«t 














(74)ft3A 


100089233 








#lhfc WEB 1m (^2*) 











64) b89i<z>£*m ^sjaa^g 



(57) [Eft] 

[jlfifc^R] «ac^-^ h2 0 (DfiBSlfw X * 2 5 tC 

« <i^>tr##) *wwri^. fit, c>rft©** 




(2) 

1 

[#§Mil*©ffiB] 

m&ummm-eab-i-c. 

H9iE^mA^e*5frie^Sg|5K:SS?r^!A-rSHU«:, s? 

Et«£*§w» e mm s jvfcSKfflBc oi >r ©*scc h 
*s^*«fie*aM«c£ari-3£a*i!*4. io 
c t zmm t r zmmm&s. 
mmm2 ] m&m i ettassteii&gKfeii-c. 

5?-r & c £ k j; -ottiKit & C £ * 

*i> 20 

**fl=*ffte-s-s c £ *^£ -r ss^Ms^g. 

{I»*JB4] »#^3IE*8©£«#!:S&gSC*j<,>'t\ 

^JH«G2 Lfcy a - Uix ftclBiES tiS C £ £f&gt£ 
iT-SSSMffilSg. 

[£&9i©i$fflftift9n 

[0 00 1] 

(«T. rs^J i»1-4) K» 

£ffi&£*i^fti£«ffi&StgK: w-r S . 
[0 002] 

[g£3fe©8ffl5] mKDJ^CC. $ift«If^7 , U 

^ft£"©tg D a a«. ±lBSffifc*tt,-ci5fc&. u-^hi 

±IBSSMffi©*£*ofc7 - a42X©^c. g«©&g 
t^£tTor&ftill2£fT5C£#fi;g-C s £>.5„ . 

[0003] wijus. \sV7, bm^amMis^immmm 

^->©^*aiS>|^©^?:tf ; 5 <£ "5 tCLTl^c. C© 

msn, gflfiistcggwetifti^fliotfes^stcasAsn 
r^e.^2K«t^nsc££i0:.s o ^-ur. *<D&Mm 



4$H2 003-45776 
2 

[0004] 

[«S£ft£ftfi5] £C3#s, S£*(c*jl>r«. SSAtt 

si^g£«is^g£*JSijcci9:we.nr^fcft:a>{c, tug 

*f* £ ft S S1££ifc« S£g $ -C«tg L/ ft W ti «ft . 

©ffiAB$ra»^i!-c* 2, £ £ «> (c«aEtsx#fmr 5 $ 

jWgT-r 5 c £ £ ft o ri> fc. 
[0005] ccjr^ftraa^^-r-s/ci&K. ssja 
a^gc^aJKi^ssig^ffl^jitjc: i*5M3ntii 

4. ^&^B©rt^4*£«g€&*:&ae>tf. SIR 

-r*c£#-ei*&fc«>. mttew&&m*isnT&ct 

S^©-5^Ktfe2$S^*iJHJ$-tfSC£*5-C 

#&„ tot, ®£i&m<<cJm-&&$>->tctLxb, n 

«aaWS»ft««««*il>ft < -j-*c 4*«r»s. 

[0 00 6] 

fcorfcs. g«*G®£grtKffi*i^tttfcg§SgK:;&3£ 

cflj 9 -jTSfeeKfr 5 «fc 5KLTi»fc. -rftfc 

*> . *^u-^£o-c assMffl^g*> e> ©*^Ma^ 

tf 5 * -o tc<D-C$> Z . 
[000 7 ] C©/c*. g«©#l^$*s<6T-r£££ 

[000 8] *%mu. ±KWH{cffi*-CftStlfct>© 

'c*']^ s«©t^«cM-r€.^fr*^{c^-r^c£ 
*i-c^es^a^g?:Si«-r s c £ ^gwits. 

[0 009] 

2*?f-5^«gu£. friBftiaaJfcjtu-rss^ffitbA-r 

3£-reJg^ia£. B5T^BfflA#S*!Huia^SgB«:S« 

{coi>T©«^{cBg^-s^=&BuiB*igsp{cea5-rse 
[0010] $/c. m&m2<D§twte. mmm 1 ©^ 



(3) 

3 

at. s«c*3- F^3*j£«we>n, wejbje^sk:, ifr 

[0012] Jfc, »3jBI4<D»J8tt. »3jBB3<DjMB 

s^t:«:Easi/rt»*. io 

[0013] 

[o o 1 4] @uj. *&wtc&z>mw&mma:±#<D 
&c u t>x f tmmm*5£vmi8Lim*tf *> mwmmm: 20 

f^U" I Diar.-; hiBSSPMPi-f >*-:7WX I 
[0015] -Y>f r ^1f I Dfci:, MF, t 

si-^io, 20 (tfcsao ^o'isgxf— ^3 

ftTT&F OUP (front opening unified pod)£/cfci, 
*0fi*«W*j^»CC«-rOCCopen casette)<Dl>Tftr 

[0016] H3«. b7F<D9\-mmmv 

$>Zo »WLUtf? hTF», WMft4 0<D±mc 1*(D 40 
»«7~A7 5*«*fcT-AX^-^3 5*R^S<t 

[0017] {«fif*4 0«, ±jfc6«CC40©#SM*4 
0a, 40b, 40c, 4 0 d &C<£->rfl|/££*VCl> 

#SUf*4 0 att#a*4 0 b teiRg^#gr£> «9 , » 
«W*4 0 b «#§Uf*4 0 c KiR^nJSET& 0 , #««*4 
0 c »#M*4 0 d CCJDCBallfcr**. * or, »S(lf* 
4 0 a- 4 0 d*«#*CJRfflOTl>< CiCCiotttS 
»4 0ttJRfflU at«C«fH#4 0 a^-4 0 d I 50 



1$^ 2003-45776 
4 

£tHOTi>< ct«cJ:r>r««W»4 0 Tfc 

fc*^ #fB(*4 ovmmtcts^xtt. #»f*4 oa# 

»«»4 0 bCCiRSSti. »«*4 0b*J»a*4 0c 
CoRSSti. #fW*4 0 c##SW*4 0 dKiRSSti 
£- — f*a»4 0Of#SB«F«:*$l^r«. fl*H*4 0 
a##»H*4 0 b*>63l*Hi3*V »MflE4 0b3»MM 
f*4 0c*>e>3l*aS*V AM*4 0 c«^MN»4 0d 

[0018] (*»»4 oofflfflbras. *©rt«KcRW 

&t<j;oT^ig7-A7 5coi&a:^[63 (Ztt^) 

[0019] H3CC7S-rJ:5tc, »tSu#* FT 
FCDI&MT-A7 5&S, «ttaD7 7. 6 
m> 6 tt 4 Y«iM©I»fflSt & 4 Y|g»li«tc J: o 

ra*>%, H^©«**-*ecj:orittai;7 7*H« 

3i*£C<tfc:<J:ri> ttfcC7 7tc«^*$Mfil#4 0d 

^Yftefrr^cSorx^ FSPtfts-iisci^rarso 
[0 0 2 0 ] $6tc, HF«, femr-A 

7 5 0*¥Jlil»tt4f <ttf HK«6f¥*tf 5 C t 

£ 0 ^ttWtett, #SU{*4 0 a(0±B|HC7-A*^-^ 

3 S^tf^flTteO , ^T-A^7^>>3 5CC<to 

5. Tttta^ 7-A^f-^3 5#gHtt7-A7 5(0 
7-A-fe^> r£®{*3^t£frC<£9^irr~A7 

81*4 o cc*f ur@iE»ff*ff 5 c <fc^ct o^tsr- a 
[0021] se-or, «»cuf* MFJt ^tsr-A 

7 5**3*filCc#BMWtSl**Ci, Y**fil«:»o 

»FTFtt, *»r-A7 5*3^C5c»«C*«iS1**C 
[0 0 2 2 ] C©<t5&»«d3j<r^ HFOttffi{C<fc 

r^a^L- f i o tecfc^«aE^^. 7h2o &c*t-r&s 

[0023] h i oiz-muxmimztf 5 

im^v h ("^n^Pitft^z^ h) r^^o rv 



(4) 

5 

J&fefTSfc*:*-* h^C**. Tft*>%. *Ot:*~* h 

J: o rS«w±(cM $ ft/c^ 3? - ><DTti 
[0 0 2 4] ^S^^ * h 1 0 *J<t^«a&JL- * h 2 0 
ntc^o J:0iE«ttc{i, J^r*»<&afc£SR: ( (- 

Z) ffl#{Cja/c£#K:) , -Of^lf I DCD^CC^S^l 
b 1 0*5<tC«jaEA-9 h 2 0**SE*CCSd3*i3 

[oo25]ar. 7 neaauMPcctt, sswccafie© 

fe. :x^«, hi2aa3MP<DfySffliJ (-Y0H) Cctt2o<D 
hSC#KHSJvCl>S. MMI^^ 

[0 02 61 1/c, HBMBBMPOWffiflJ ( + Y 

fflfl) -e&oT, &*&«ts^-* h sctHowsfiMEK: 

nciJcjrotiWI^f^ l«6xt'>f< 30 
D ? r^e*£. ^Aftffi^- » b S C taSffcftyi:*- * 

b s Di«»3W4*j^rs*fiii2«3nrc»4. 

[0 0 2 7 ] 2o<D«&fcM3:x~* h S C 2 o<D 

h»5*«ie) o hsstctt, m» 

i9>*^-;u^u- h3^«*ii*nr^s. ft to, h 

y b t u msmm*- ? b s c , sMM&a:* 
b ($mm t?*> a 

[0 02 8] if&lar- ybS CtmSMkM*- y b 



^2003-45 77 6 
6 

a*«at*$»k »mx2#y bTFtmmvvmicj: 

tt^ffctsct^t-Sp cnccj:^. Jejuni h 

If I D©j£t8n**? hTFfc£C>'-Y>£~:7 I F 
[0 0 2 9 ] 4\<*}-v I FB« ( i/^X FiflJ 

m?zmmytmmfr%&wm>-oxzL^y bwzmMMPic 

7x>f^ I FBCCttS«W©SWfflfU*tt^A:2f2)<DSW 
>$-y*JX I F BttOttZL-y hEHSMPr<D«yi 

ioo3o]i4«, ±2zmmf&wmm<DMwmm*m. 

rc^ 0 «|fPSB5 0«. 3>fa-^Ki;orS«^ 
*©*(*»r*orai««iH«:?f 5CPU5 l 
^aiu?^^ i J--c*^ROM5 2i, m&m 

^tt^ia«*fr9afiW5 6i. *ajL^.^ no. 
2 o k: u ^> vm^mvrtr & A > ^ - y x >f xr* &a 

7mtC^, CPUS lilgf ^^55 

^ hTR, »tga#^ hTF«:oc^r«±^u/cji0-e 

[0031] »f^/<*iU6 i mmm^WD^mm 

[0 03 2 ] 11^*^8 1*6 



(5) 



2003-45776 



8 



t>5 siamznz. oocpus n*. assi 

[0 03 3] fcafci-? h 2 Ott, S«Wic2tl, 

**2 5*rt»LTl>S Q «S«f :r ^X^2 SCCtt, &2 

* h 1 0fcotvcfcfc3fcx-* h 2 0 4Biao«J5S4S 



*o{i®~c&£ r^s^-Y>hj *> rttammj owes 

[0 0 3 5 ] &iC, ±Bfftj£&*T&SK«y^»Cfe 
io W4«ffll«:oi»r«91-r*. SSMSte, Wasp 5 0© 
c p u 5 i otks^ ^^55tc tetg ^nn^^a- 

[0 0 3 6 ] 
C*l ] 





mm* 




1 






2 






3 






4 






5 






6 






7 






8 






9 






1 0 






1 1 






1 2 




No. 2 j 


1 3 







[0 0 3 7 ] C©<fc5&:7ta--U^fc:«\ 
<fcoTl8fl^*/t/6 lfr6^W5 0K:SSA*3ftS 

^^6iimSI55 6 £/rOT»§B5 0 K3t 1 <£>fcj£:7 d 

It, SSW<DtSKM5feK:^jL- * h i o^/c««^^ 
1-2 0#^£ftTt,>£J#&tt, *^U-*#-e©tfc 

^ftcgsasns. aim ui/fs^iur tn 
o. 2j #fEi££ftTi>& 0 fit, ii07u-ui/ 

tr«ca£oT*«*JB^caBS6r*J:5«:, CPU4 1 jWSB so 



[0 03 8] Y>7^tM DC0»«n#^ hTF 

a«W©T*«c«UAn*. for, £ttn#9 hTF 
r - a 7 5 fciitfl $ -if £ c 4 &c J: o r ^ffilcoii 
[0039] vmmmAP^cm.^tifcwmu. 



(6) 

9 

SI (XT 1 * * 7*2) ^tfo/cM, ^^St^^hSCOC 
U^X h#^£ft/cg«W£** h:7'U- hKj® 

aiir:/ ^a (xf^7'4) ^fo/cft, 

htctg^ur^iuM® (xt^-7'5) 

^>^-7x^fX I FB£^0TB:fc^gK:?g3ft, * 
[0 040] Wfc«I>M»7 L/cSSW«S^a^6 

*-;u:/u- hKrftSJMS (Xf^8) ^tfo/c 

v Y7\s- hlcx^-Zt&m 0) *5<£0^ 

-;u:/u- Kcr?££p#ffl (^f-^i l) &ftt>titt 

KoteMttPsK* FTFtt, -eolSW^M^-^ h 20 
2 0CtJ8i£T£ Uf?^12) o *Jt*»«r«, s 

7'13) 0 

[0 04 1 ] CC"C\ »«WCCS*TS«aECDrtS«^<^ 
->©«"H«JS«:iB5e3tiafc<Dr«&< , *QE*ff5 
KBfcfcteOteaBfiffl Uf-^'l l ) *S7»«:E5£<S 

I*»7L^I«W*-I^9 hE{B»MP*6^> 
f^tM DfcRU »Kn#* hTF#ttfflfiW*t«E 
h 2 OCCjaAT^o l/^*h©«AWJje#»Tl 
fcS«Wtt»*SPjK* FTFCC±oT<ft«i^y h2 0 
3^61^^^ hE§SPMP&cS£ft v =l~v MEKSB 
MP<Dj$£P#* hTR3&^>f>5r-7x-{^IFB(C 

[0042] v^p^Rl^te^OVS^-XO* 

emsk* ±ro^^7or-f>f r ^if 1 d cesser 
Koc^ttt, ±r©«ta3^j|*TLr^>7*^if 1 men 

oT*fc»«W*S»n#* MF^a^.7 h 1 0 

h2 occ»ALrtf ^i^cc-TSo <r>m©»^fc, t& 

* h 2 0^6^tSP^* hTFtCckoT^^ UTCKliR 50 
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#j3ft£ 0 

[0 043] «±©J: 5*r, l«W*l^h(»Sii 

* h{c<if©SPB«:r»iS^-*3^» % 7D-ui/f(cJ:- 5 

<fcorsi£fcs^rac£#r#s. fir, sssn 

PU4 l#»i£n#* hTRSWJIBTacifcJ:*), S 

ass*** < a o k < a«©«OE*tT ^ci« 

[0 0 44] iC^ tt$3.^9h2 0K:«A3n)ft 

f^fNo. 2j*jItRL f <DU^b'#-^:7n-u 
»Jf»«:?Tori^»iiaiSB5 0<DeaM5 7«, »«a# 

* hTF^a-. h2 0CC«R*«A-riW6C, S 

2 J r^^Ci^£ai-^ 0 fit, &2:x~* h2 0 
«k>f#§No. 2<D^U^f{ClBj$$n/c^frtC 

[0045] rfttoft . *sas««r». «»©«acu 
m<D^ «^ti^ e wis 

U^t*@WJtIa^^ h2 0(cgt?$tn^ e fl 
*^ U - # ^tftfl^ * ^ 6 1 & hmSRt £ Ci3Wrt t 

swass o<D^aa5 5 7*i6«oe^ 9 h 2 occeas 
tis. tfts^y F2 ont ajRStifcu^tfs-^tc 

*tJCf* W 6 ft /ct£S U V b* left -o X S^CD^^rtf 5 . 

ot, «II/'> 7 D - l/VfiOOfeff^Stf 
i,*Z>(DX$>Z> 0 

[0 04 6] C<D<£5Ct-rft«, ^l/-$»7D-l/ 

1/ tf©A*i*«: hm^x ft *>ctic 

[0047] ia±s xmivmmvBmic^xmwL 
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iltR $n/c^> f 7 o - U > fc'^IE^-r £ C <h &t 

[0 048] l/c U^b*#^CftlT. TJlVr^y 
[0049]"Tm, 8«ffiffl«K©ffllI*6«2^^ 

[0050] ±ienjfeff^^^^r«, 2ocot£ 

C^{C|®^$tl€»fc<D'C«^<, flOE*-* Mil 

3ti-5fc<or«ft< . h!BB8l5MP-W>*--:7 
I FB©lWC&oTfcm>U s^Ms^ao 

* m* isvzbommzmmrzmmwm. 

*< ifci«RtLbo«aE*tf5«aE3.^y hchrn^ 

[0 0 5 1 ] £/c. ±E^i6^JBK:fcivr«: % -Of 5 * 
tM D©#«D#9 hTFCCl*©»trr-A*«;JtS 

[0052] */c, ±«suBg««:*jc»rw. mtitmm 

C> 0 £/c, S^tCSOD(Spin-on-Olelectronics)^^ 
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~* h*ffiB-r£<fc5ocL-c4>si\, ci-rncDis^-c* 
c<tocj:o, «^a»m*6«acu^fcr©aii?*tf 

[0 05 3 ] 

[0 0 5 4] »3fcE2©*WcJ:*ltf. tft^SP* 

[0 0 5 5]^/c 8t^3<D*9Hcj:ft« % 

3iui/tcc«att*3-F3W»j£#w6n, fgs^s 
k t«ir * c <b tc <t -o x *»cH-r *f gsr & 
30 [0056] mmuomttcxtitt. mm^& 

war**. 

40 [03 ] *ttn#* K0i1-«««Hr**. 

[04] S^^gO^Ja«8«4Htt?a-r*/c«?)C[>l»tB 

[05] Ittaij h**«Wr4W»0«aEUS/tr*SK 
*T0r&£ o 
[«HM>IBW3 
1 

10,20 h 
5 0 SfJfBSR 

5 7 Bm^ 

50 6 1 t&ft/t*}], 
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xxxxx 
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4twr i i *b#*^ 
swat* 



4tffT 1 #itfe<D 1 AB*x * y - >SBStt 

F 4M106 AA01 DG03 DG08 DJ38 

5F031 CA01 CA02 CA05 DA01 DA08 
FA01 FA07 FAH FA13 GA02 
GA43 GA47 GA48 GA49 GA50 
JA32 JA37 JA45 UV12 LA13 
MA02 MA03 MAU MA23 MA24 
MA26 MA33 PA04 
5F046 AA28 CD01 CD05 JA21 



